The effect of insulin and glucagon on splanchnic oxygen consumption.
The purpose of these experiments was to measure the influence of insulin and glucagon on the splanchnic oxygen consumption. Two experiments were performed. In one experiment, the influence of hyperinsulinaemia was investigated in six healthy subjects, who were studied during a euglycaemic hyperinsulinaemic clamp. In another experiment, the influence of glucagon was investigated in seven healthy subjects, who were studied twice during a pancreatic islet clamp with either supplementation of insulin and glucagon, or of insulin alone. In both situations the measurements were performed during euglycaemia. Splanchnic oxygen consumption and net substrate balances were studied by the arterio-hepatic venous catheterisation technique and measurement of splanchnic blood flow in all experiments. During the euglycaemic hyperinsulinaemic clamp, the splanchnic blood flow increased significantly and the splanchnic oxygen consumption decreased by about 20%, while the net splanchnic glucose output reversed to a net uptake. In the pancreatic islet clamp experiments there was a significant difference between the net splanchnic glucose outputs whether glucagon and insulin or only insulin was supplemented. In spite of this, the splanchnic oxygen consumption decreased by about 20% in both situations, i.e. independent of glucagon supplementation. In both experiments there was a pronounced inhibition of lipolysis, which led to decreased fatty acids availability to the liver. This resulted in a concomitant decrease in hepatic ketone body formation. This decrease could account for about 30% of the decrease in splanchnic oxygen consumption. The reduction in splanchnic oxygen consumption can be explained by decreased ketogenesis, decreased protein synthesis and changes in splanchnic fuel selection, while changes in the rate of gluconeogenesis does not seem to play a significant role.